Aim: The aim of the study was to determine the incidence of intestinal parasitic diseases (IPD) and associated factors in primary school students and to assess the knowledge and practices of mothers about these diseases.
INTRODUCTION
Approximately one quarter of the world population is at risk of getting affected by intestinal parasitic diseases (IPD). It is among the most important health problems encountered particularly in developing countries (1) . The prevalence of parasitic infections varies according to the environmental, social and economic factors as well as the age groups (1) (2) (3) . IPD is known to be more common in children with inadequate hygiene habits compared to the adults. These children are at high risk of iron deficiency anaemia, gastrointestinal disorders and growth retardation, which adversely affect the school success (4) .
In our country, there are numerous studies reporting the incidence of childhood IPD varying between 9% and 60% and it is more frequent particularly in regions with a low socioeconomic level and poor hygiene and environmental conditions (5) (6) (7) (8) (9) .
It is important for prevention and treatment of IPD to know the incidence and species of intestinal parasites in the regions. In addition, identification of the associated factors and the attitude and awareness of families about these diseases will play a major role in developing regional plans of preventive measures and determining therapeutic strategies.
To our knowledge, there are no previous relevant studies in the city of Kutahya located in western Turkey. The aim of the present study was to determine the incidence of intestinal parasites and associated factors in primary school students and to assess the knowledge and practices of mothers about these diseases.
MATERIALS AND METHODS
The study was granted ethical approval by The Medical School Ethics Committee of Eskisehir Osmangazi University and adhered to the Declaration of Helsinki guidelines. Written consent was obtained from the principals of educational institutions included in the study.
Study Design
The population of the Kutahya city centre is 237,602 of which 48,317 are children under the age of 15 years. There are 13,563 pupils attaining education at primary schools (age range 5-10 years) in the city center.
The presumable incidence of intestinal parasites was estimated to be 15% and the study sample was calculated to include 523 pupils to obtain 95% confidence interval with a 3% margin of error. In this cross-sectional study, the city centre was divided into 3 regions of a high, moderate and low socioeconomic level according to the data from the Provincial Public Health Directorate. Three schools from each region were selected randomly: Asım Gündüz Primary School (AGPS), Fevzi Cakmak Primary School (FCPS), and Emine Arıogul Primary School (EAPS). Stratified sampling method was used to select the study participants. Stratification was based on the grade the pupils were attending and then on the gender to balance the male to female ratio. The study units were then selected using systematic sampling from each stratum.
The study was carried out between the dates 25/01/2014 and 12/03/2014. Parents of the students were invited to the school on a pre-determined day and were informed about the study. Although 538 pupils agreed to participate in the study, only 471 (88%) had provided the stool sample for laboratory examination. Thus, only the results of these 471 pupils were included in the statistical analysis.
Data Collection
Study data were collected in two stages. In the first stage, parents were invited to the schools and the pre-prepared questionnaire form and information about the study were handed over. Then, the lidded stool containers and glass slides with cellophane taped on and the information about how to collect a stool sample were given to the participating children. Physical examination of each pupil was completed and, if required, pupils were referred to the hospital for further examination.
The questionnaire form consists of 4 sections. The first part includes the questions about the age, gender and body height and weight of the children, and about disease examination. It inquired about the symptoms of intestinal parasites such as anal itching, salivation from the mouth during sleeping, abdominal pain, and poor weight gain. Pupils with any of these symptoms were considered as having IPD symptoms.
The second part of the survey includes questions about sociodemographic characteristics of parents and the features of residence, while the third part consists of questions of the Personal Hygiene Status Scale (PHSS) developed by the researchers of the present study (10) . The PHSS assesses a total of 19 hygiene behaviours including hand washing in a variety of situations, nail cutting, tooth brushing, bathing, changing the underwear, and using wet wipes. Each item is scored on a 5-point Likert scale, with 1 point for "never", 2 points for "rarely", 3 points for "sometimes", 4 points for "mostly", and 5 points for "always". The possible minimum and maximum total scores are 19 and 95, respectively. The individuals with a score of 81.5 or over are considered to have an adequate personal hygiene.
The fourth part of the survey consists of 17 questions assessing the knowledge level of mothers about intestinal diseases. These questions were aimed at transmission routes and risk factors of intestinal parasitic infestation, preventive measures and treatment of parasitic diseases. Each question is scored as right or wrong with 1 point for the "right". Thus, total score ranges between 0 and 17. This part of the survey also assesses the ethnomedicine/ folk medicine/traditional treatment methods used by the mother to treat IPD.
BMI was calculated from the body height and weight of the participants and was evaluated with Z-score charts based on BMI recommendations from the WHO for males and females aged 5-19 years. Individuals below −2 standard deviations (SD) from standard charts were classified as very thin, individuals ranging from −2SD to −1SD were classified as thin, individuals ranging from −1SD to +1SD were classified as normal, individuals between +1SD and +2SD were classified as overweight, and individuals above +2SD were classified as obese (11) .
The second stage of the study included the collection of stool samples from the pupils and their laboratory analyses in Evliya Celebi Education and Research Hospital Microbiology Laboratory.
Intestinal Parasitic Examination
Stool samples of 0.5-1.5 g in lidded and labeled plastic containers were transferred to the laboratory within 1 hour. The preparations from these stool samples were evaluated by native iodine and formaldehyde-ether sedimentation method and the suspicious preparations by staining with trichrom stain. Glass slides with cellophane were examined by microscopy for the presence of eggs of the parasite.
Statistical Analysis
Data were analyzed using SPSS version 20 statistical package (SPSS, Inc., Chicago, IL, USA). A one-sample KolmogorovSmirnov test was used to assess whether the data were normally distributed. Chi-square analysis was used to compare the frequencies. Logistic regression analysis was used for calculating odds ratio (OR) after data adjustment for age, gender and residence variables. P values less than 0.05 were considered statistically significant.
RESULTS
Of the 471 pupils participating in the study, 237 (51%) were male and 234 (49%) were female, with a mean age of 7.91 ± 1.4 years ranging from 5-11 years.
Of the participants, 181 (38%) were from EAPS, 160 (34%) from FCPS and 130 (28%) from AGPS; 46%, 23% and 21% were attending the 1-2nd, 3rd and 4th classes, respectively.
The prevalence of IPD was 18.3% (N = 86); it was higher in EAPS, which is located in the region with a lower socioeconomic level compared to other two schools (p = 0.001). The prevalence of IPD was not associated with the classroom, gender, number of siblings, and the use of purified drinking water at home (p > 0.05), while the prevalence of IPD was found to decrease with the higher maternal education level (p = 0.002).
According to the z-score optimal values, 6.4% of the students were "very thin", 14.2% were "thin", 63.9% were "normal" and 15.5% were "overweight". Importantly, the prevalence of intes-tinal parasites was significantly higher in thin students compared to the other students (p < 0.001). Similarly, IPD prevalence was found to be higher in students with inadequate hygiene status compared to those with an adequate hygiene (p < 0.001) ( Table 1) .
Of the parasites found in the stool analysis, 12.1% were Enterobius vermicularis, 2.5% Giardia intestinalis, 2.8% Blastocystis hominis, and 0.4% Entamoeba coli and Entamoeba histolytica ( Table 2 ). Stool samples from 81.7% of children were negative. No mixed infections were found.
After adjusting for age and gender, the prevalence of IPD was found to be 4 times higher in regions with a lower socioeconomic level and 3 times higher in 2nd class pupils. The prevalence of IPD was 7 times higher in "low-weight" students and 4 times higher in students with an inadequate hygiene. There was no difference between the groups using or not using purified drinking water at home (p = 0.987). With regard to the maternal education level, IPD prevalence was 4 times higher in students whose mothers completed only primary school and 3 times higher in students whose mothers finished high school (Table 3) .
The maternal knowledge level score was 12.01 ± 4.29 vs. 13.41 ± 3.94 in students with and without IPD, respectively (t = 2.917; p = 0.004). With regard to the methods used to treat the IPD, 23% of the mothers reported that they use conventional methods including drinking chickpea juice (50%), eating pumpkin seed (33%), using the herbal therapies (11%), and eating yoghurt (6%) (Fig. 1) .
Variables

DISCUSSION
The present study was carried out to determine the prevalence of IPD and associated factors of their occurrence. The prevalence of IPD was found to be 18.6% in primary school pupils in Kutahya, the city located in western Turkey. There are numerous previous studies worldwide on the IPD prevalence in school-aged children. The prevalence of IPD has been reported exceeding 20% in African countries, 74.7% in Tanzania, 50.5% in Rwanda, and 28.1 in Cameroon (12, 13).
Several cross-sectional studies carried out in the school-aged children have reported the incidence of IPD to be 22.9% in China (14), 28.8% in Iran (15), 86.6% in Argentina, 55.8% in Chile and 77.8% in Peru (16) , and the IPD to be endemic in mountainous and rural regions of Cuba (17) . The prevalence of IPD has been reported to vary from 9.6% to 60.4% in different regions of our country (5, 6, 9) .
Although being lower than that reported in the previous studies, the prevalence of IPD found in the present study is of great importance. In addition, it should be also kept in mind that the climate, environmental conditions and cultural differences are associated with the IPD prevalence (1). The results of our study could be therefore attributed also to the facts that the study was carried out in winter and the schools included in the study were located in the city centre.
In the study by Tagajdid et al. carried out in primary school pupils in an urban region, more than half of the children were found to be infected, which was attributed to the poor hygiene conditions (18) . Many previous studies have reported similar results associating the high prevalence of IPD particularly with inadequate hand washing after using the toilet. As a result, the most commonly detected intestinal parasite was Giardia intestinalis (9, 15, 19) . In Libya, it has been reported that 14.6% of the students aged 5-14 years are infected at least by one intestinal parasite and that most commonly detected intestinal parasites are Giardia intestinalis and Enterobius vermicularis (20) .
In the present study, the hygiene status of children was evaluated not only by assessing the hand washing but also by including the general body cleaning as well as by assessing the hygiene status during physical examination. In parallel with the previous studies, about one third (33%) of the participants had inadequate hygiene and the prevalence of IPS was about 4 times higher in this group of pupils. Moreover, it should be noted that the school toilets and their surroundings are clean and that liquid soap was available at all floors of the schools. We hope that the hygiene-related health educations will be successful as long as these hygiene conditions continue to prevail. The most commonly detected intestinal parasite in our study was Enterobious vermicularis (12.1%), followed by Giardia intestinalis and Blastocystis hominis. The high prevalence of Enterobius vermicularis might result from a possibility that the cellophane tape method for the detection of this parasite was performed correctly by the mothers because during school visits written and practical instructions were given to these mothers about the cellophane tape method and collection of stool samples. Moreover, because the eggs of this parasite contain an embryo, the transmission from the contaminated regions to the non-infected children through the hands is likely, which facilitates the spreading of the disease in crowded environments such as schools attended by children for whom the hygiene habits are not usually adequate.
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In a study carried out in 3 suburban Thailand primary schools with different socioeconomic levels, no difference has been found between the schools in terms of IPD prevalence. The authors have also reported that IPD prevalence is not different between male and female pupils but is higher in pupils aged 8 years compared to those aged 7 years (21) . Similarly, in a Turkish study, IPD prevalence was not different between the male and female pupils but was higher in the age group of 9 years compared to the age group of 11 years (8). The present study has found relationship between the IPD prevalence and the age and gender. In the first years of the school education, it will take time for the children to establish relationship with friends and to adapt to the school environment. Moreover, the averseness of the 1st class pupils to use the toilet in the school might result in lower prevalence of intestinal parasites in this age group compared to the children attending higher classes. Because the students in 2nd class have more self-confidence but inadequate hygiene habits, the IPD prevalence may be higher in this age group.
In western Turkey, the IPD prevalence has been reported to be higher among individuals living in crowded houses and slum areas with low socioeconomic level and those with uneducated or unemployed parents (9) . Many previous studies have showed that the incidence of infections is higher among children of parents with low education level (15, 19, 22) . In the present study, the groups with 3 or more siblings and with a crowded family did not differ in terms of IPD prevalence, while it was found that the prevalence of IPD increases with the decreasing maternal education level. Moreover, in line with the literature, the prevalence of IPD was 4 times higher in the school located in the region with low socioeconomic level (EAPS). Mother is the family member who is primarily responsible for many needs of children including nurturing, nutrition and gaining hygiene habits. Thus, maternal education is very important in order to ensure and maintain all these needs. However, it should be noted that there are many other confounding factors such as the gender of children, family income level or residence.
When parents are aware of the negative impacts of intestinal parasites on the health of their children, they will take measures against the transmission routes of infections and maintain these preventive measures. Thus, it is important for health education activities to determine the target population and to design the related programmes. A previous cross-sectional study in preschool children, maternal knowledge level score has been reported to negatively correlate with the presence of parasitic infections (23) . In another study, 41.8% of the mothers have stated that the source of infection is the soil and foods, while 73% have stated the importance of preventive measures such as washing hands and 93% have stressed the role of proper medical treatment (24) .
In line with the above-mentioned results, the present study also found lower knowledge level scores among the mothers whose children suffered from IPD. Moreover, of the mothers, 79.6% stated that IPDs are transmitted through foods and groceries, 86.2% had pointed out the importance of preventive measures such as washing the hands, 93.2% stated that these infections should be treated, and about two thirds had adequate knowledge about the disease.
In addition, several applications of the cultural and perceptual norms of the society so called ethnomedicine or folk medicine are also used for the treatment of several diseases. To induce the spilling of the intestinal parasites, commonly called tapeworm, the juice of several vegetables and grains and conventional or herbal treatments are used (25, 26) . In a study from Turkey, the authors have evaluated the traditional methods used by mothers to treat several childhood diseases and have reported that 12.8% of the mothers are feeding their children with salt-free pumpkin seeds for the treatment of intestinal parasites (27) .
In the present study, 23% of the mothers stated that they would use folk medicine for IPD treatment, and 50%, 33%, 11% and 6% stated that they would use chickpea water, pumpkin seeds, herbal cures, and yoghurt, respectively. Because all these traditional methods passed from generation to generation are still used, it is possible that medical treatment may be missed or that health services may be inaccessible. However, further studies are needed to evaluate the effectiveness of these traditional methods in modern medicine.
It has been reported that about 43% of the pre-school children in developing countries have malnutrition associated with food scarcity and parasitic infections (28) . In a research from Ethiopia, the nutritional status of primary school pupils was classified according to their BMI and z-score and the prevalence of intestinal parasites was found to be higher among those with a poor nutritional status (29) . Similar results were observed in the present study. The fact that the prevalence of IPD was seven times higher in "low weight" pupils was a significant finding and therefore their nutritional status was investigated, i.e. they were examined by paediatric specialist. To eliminate other reasons of the low weight further physical and laboratory examinations were performed.
CONCLUSION
In the present study, IPD prevalence was higher among pupils with a lower socioeconomic level, lower maternal education level, malnutrition, inadequate hygiene, and those in the first years of the school-life. The health education programmes about the associated risk factors are of great importance for early detection and treatment of childhood parasitic infections. This will contribute significantly to the physical and mental development of children. Unless being harmful or disrupting the medical treatment, mothers can use traditional methods for the treatment of parasitic infections. Moreover, it will be beneficial for health professionals in terms of patient services to identify and recognize the cultural norms of the society.
We hope that the results of the present cross-sectional study will guide the school health services in the country and the health authorities.
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